r 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 10-15231 1 

(43)Date of publication of application : 09.06.1998 



1 

(51)Int.CI. 


C01B 31/02 
D01F 9/145 
H01M 4/02 
H01M 4/58 




(21)Application number : 09-257100 


(71)Applicant 


: PETOCA:KK 


(22)Date of filing : 22.09.1 997 


(72)Inventor : 


YAMAZAKI NORIMUNE 






EJIRI HIROSHI 


(30)Priority 

Priority number : 08271 322 Priority date : 24.09.1 996 


Priority country : JP 



(54) SURFACE GRAPHITIZED CARBON MATERIAL. ITS PRODUCTION AND UTHIUM ION 
SECONDARY BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a surface graphitized carbon material having 
characteristics of carbon material of high charge and discharge capacity, excellent low- 
temperature characteristics and formation of a negative electrode of ready indication of residual 
capacity showing in the case of use for a negative electrode for a lithium ion secondary battery 
due to possession of graphitic surface and carbonaceous inner part and to provide a method for 
producing the carbon material. 

SOLUTION: This surface graphitized carbon material comprises a graphitic surface and a 
carbonaceous inner part. The surface graphitized carbon material can be prepared by bringing a 
carbon material into contact with a metal having a graphitizing catalytic action or its compound, 
making the metal or the compound exist on the surface of the carbon material and graphitizing 
the surface in an inert gas atmosphere at 300** C to 1 ,500** C. 
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[0 087] mtm^. '^M. '^J^i^—S'-^. «m 



(8 

13. 

1 0 0 8 8 ] mm<7)mmizmtiz t ^< , ^^tc 

fflV Hfli-fe^l'i: -ri) C i: t T# -S . 
[0089] 

[0090] :^^mizi^t^mm.mitmmm<7)mik:fjm 

/c{i:-eoAS'ffc^!(!!K7)it^^ 3 0 Q-C- 1 5 0 CCCO 

^WtcSajif ■& ^1 i: ^-C^ . 20 
[009 1] ^^H^tcffiSft^^c ±i5^®IIIS 

mm-thztti<x'^&, 

[0092] 

[usifiaj] &Tmnmm/itwmizm-^\'^x . ^wMi: 

[0093] 30 

x;l'hS:6 5 0'C-C'iK'fktT. g#4 0 0 g/m^OiJt 

[0 0 94] c:o^a6lt7xywh$r. i^'x-yh5;U«^ 
?^-CS}»L. TJ^^l 7 . 3// m, T^'<.:J' hit. 
2. 3cr)S:fUVitmm&(.D) --y^/l^ (I 

I) T-t^Jl'T-th-t-h2pi<m^ {hi i (C5H7O2) 
2 • 2H2O) 0. 50gS:^^;PX^;l'i^h>200g 40 

izmmtti. ni^-jxtzmmiz^/uh-ftmrnim (d) ^ 
mmm (d) loossajtc^ttT, --yyfi'm&mn 

iZX 5 mMU<7)M.X'— ••/■>• (II) T-fef-^WT-feh-^- 
[0095] iJctc;, ^:<?)ig-&!HjSr. M5g#H^T, 1 0 

oo"CT'i ohrf^$asL)tf^. 5%mm^mmzx--y 



!Rf^¥l 0-1 5.23 1 1 
1 4 

:)fe}{g{CAr-<;t>'U— r- (iSft5 14.5 
rim) i:m\'^t:\^—^-^^>'»^^^^^ OffllSL 
J^C. 14 8 0cm-i#3ffO^gP^<5^3SSi: 1 6 0 Ocm-i# 

i4C7)^VWN'yH«7)^JKlt ( Il 480/I l 600 ) $-^l{c 

^-r. ^7t, XlSllIJfr7&»4,^*»^t7t:®P^Sg^5:aitc^ 

[0096] nhfifz^fi^ }^immmis^mmmmzp 

TFE (.-K'jT-h^^-y-fL-Xf-l/y) 2:3%?3saDL. r 

[0097] j:oHS-fe;Pofl:)S?s«i:, xf-py^&— ;K 

^—h (EC) (DMC) Sr^ 

«Jtl/lT'?l-&L/i?I-^?tmc, LXWMm 
K'Jf-'^ASrlMic^Sid icif M LT ligi^ L7t . 

[ 0 0 9 8 ] ^rtj, msc^^mmim.iiLmmo^2 v 

(vsLi/LiM i:L, ^«SE ( 1 OOmA/g) 
«€E (0.0 1 V) 3Em, ( 1 OOmA/g) 

ScWcr 10-9-^ :^';l'T-fir^Jt. 

[0099] n^iitii^mim 1 tc^-r. 

[0 100] 

imm2] -'/"iDV (II) r-fe^;UT-feh-:^-h2* 
(Ni (C6H7O2) 2 • 2H2O) 2.0 0g«:.Xf- 

h y 2 0 0 &\zm^\^fz. 'i%t^fifz:mm.izm 

mm 1 h wmz v.xmm^fx.fz s iv Y\Y^mm ( d ) 
i& 2 . 0 0 %m&\Jim\.fz^. ms.i)^h^n.Lfz 
Y\mMmm ( d ) *^ hmm^^mmi^ lt . s -'u n-ft 
^sa*i(D) 1 ooaaguicMLT, -•y'Dvm&m 

MizX 2 0*4SPi7)»T'--/iryl^ ( II ) T-«r-?-;UT-fe h 

[0101] mtifzM^^m^^^WHt. mmm 1 1 

mmiz LX. 5 ;P h--fli*ffllM{l-fl:^*M*6Sr Uz . 

«{CL-C. 7-7y^<>-K<7)5*,Ki:b ( Il480/Il6O0) 

hiznmt:mmLxwmLfz. 
[0102] nhn.fzi^mt:mi iz^, 

[0 103] 

[^^J3] SffVyji-Xi^'y^^ta^MtLX. 

^<r>:fjmz i *) mm^^k Lx •/ ^mmy x /i^ h ^mm 

L. ztiirT^tLfz^k. n<^Mzymiti^'y^m&y 

x,'Ph^7 5 0'C-C'.K-fkfC. g#4 2 0g/m2<D.K 

mfmy:cj\^himmLtz. 

[0 104] C:«0^Ji»S7x;l'hSr, i^'x -y 
13s«i-C'^#L. T%^1@1 6. 5/xm. TX'^ii? hit 
2. 1 « 5 ;W H-ft^«tt8 (£)$:#/>:. mm- -y ^-'1^ 

(II)7N**]%(Ni (NO3) 2 • 6H2O) 0.99g 
$-x^'y-;W2 0 0 g(;?f»t:^c. 

H-ft^^ii ( E ) ^2.00 smaLmwLfz^k. m 



1 5 

;Kii) ^■ttfS.)U)'-{\:Mmmmm^m^nfz> 
[01051 #ixjtii-^^fflv^i,jiii'Mi, mi&m 1 1 

mi^ztx, ^vyvN-^-h'coSSmb ( 1 1480/ 1 1600 ) ^ 

h^z■km^mmbxwmLi::. 

[0106] ^#^>^^5t^«S:^ l izwrt. 
[0 107] 

[|l*t0iJ4 ]n .y :}r;K 1 1 ) r-fc-J'/UT-t h-h- h 2?k 
ma (Ni (C5H7O2 ) 2 • 2H2O) 1.0 0gS:;><-?^ 
;Ux^;l^:>- h y 2 0 0 g {cJ^W Lfvi . # ^>fL7t jSJSt^ 
mm 1 i: |5]«{c LTi)gSi$ix/c 5 ;U H-fkMS^ ( D ) 
?r 2 . 0 0 g ?3sJn Litf*. »W*>^>4i-SI Lfc 5 ^l' 

h'{l:^*llJ.t (D) A>/i>^|g^l2^l^itr, s/t-Mk 
mmmm (d) i ooaiasmt-c. ^-y^j^^pfiAM 

[0108] c:<7)ig-^!tS!i&. fi^#ffl^T, 7 o 

0 'CT- 1 0 hi^ii Ltz^k. 5 %iMMA!.mm.<.ZX -vdr 
liZLX. "y-^y^OV^com&it ( 1 1480/ 1 1600 ) S:®: 
[0109] n(i>tii:im^^m 1 t-^-f . 

[0 110] 

[||ife0<J5] S-fk=»^NVPh (II) (CoClt)0.22 

g^x^'y-;u2 0 0 si,zmmLtz. mi^tif^mmzm 
mm 1 1 mmz Lxmm^tLr^s.ji- i^itmmms. ( d ) 

]<immm&(.D) :f}>i^mM?:^mm^Lx. 5;uHYb 
mmmmiD) i oomimzMvx. zi/<)Uhmmm 
siicT 5aasp<7)4■cig-^t;3>'^v^^ (ii) $r-^tfS;wH 

[0111] nttfzm^'i^^m^^h&fiHi.. mmm4 1 
mmz Lx , s^ri- i^immm^itmmmm^mmLtz, 

mi^zLX. ^-^yjOl^m^&it ( 1 1480/ 1 1600 ) 

{^i,zM.m^mm:Lxmmuz, 
[0112] f#^>ti.3t^*s-^ 1 {c^-r . 

[0 113] 

[*!it^J6] zij^jv-h (II) r-bf-yi^r-feh-^-h • 2 

7j<Sl!fi!> (Co (C6H7O2) 2 ; 2H2O) 1 . 2 1 

^)]^ji^)Udr h y 2 0 0 eizmMLfc. ^#^c>i^/c^t^^: 
mmm 1 1 t-CPli!? ix;^^: 5 H-fHRfSISJt 

( D ) i& 2 . 0 0 gssjD tj«t*t7^:f^. mm^-i^-a^ML 



(9) !f#ra¥l 0-1 5 23 1 1 

1 6 

tis.;\^\i'itmMmi (D) i}^t^mm^mmm^Lx. s. 

}V H-fb^«^ ( D ) 1 0 on&mznX^X . nysVU h 

sg^^icr 1 oMSPf^iT-nyNVPh (II ) r-fe^/p 

[01141 ^#i^i^^^^S^fflv^Sla^'Hi> lltgCT4 i: 

nmz LT. 5 ;P K-ft:^ffilll'pMI:^^iei& M!? L^t , 

:i(n%)v Y\mmmm'(Mmmm. ^ffl v \ i^jg^j 1 1 iii 

StcLTs ^•^yj'^yvcmmit ( 1 1480/ 1 1600 ) S: 

[01151 f#^>iX7^>:JSm^^n:5^-r. 
[01161 

nmmi i s/i^K-fk^^ (d) ^^cr>tt. s.m 
mm%T. 1 2 0 o'CTi ohrm^mt. s^un-fiiKS 

8!iM(A')&#^c. 

[01171 zffi^juv^tmmmmim^K mmmit 

mmizLX. ^-^yj^y YamfS.it ( 1 1 480/ 1 1 600 ) 

20 . 

[0 118] 

[i:i:®^j2 ] ^ivYitmmm. (D) i:^cott. mm 

#ffl^T, 10 0 OX:t'l OhrfBiJlQaL, $yPHb^ 

is*t (A') intz. 

[01191 ^^o5y^^'^t^«*slt*fflv^. mmm 1 1 

|ai:^{::UT, ^vi^AyHcoSSJSit (I uso/Iisoo) 
^SaiL, 4fv:X^Illiff*^^>®*^iXJt/iPBW^5-**6. 

^(^iznmirmmtxmmtfz. ^%i^i^f^^^^iml^z 

30 [0 1 20] 

[J:b«^i3] (D) ^^cott. mm 

mm^T. 7 0 O-CT- 1 Ohr^flL, ^^l' YiiiMmm 
St (A') 

[0121] ^c^)5;^^-{b^^^*g^t*fflv^. mmmit 

mmdzLX^ 5VW^'yh'^7)3SiSJ:b ( luso/Iieoo) 
S-^ttSL. *3tX«l|Iltff*»<c>3l*»ix)t®ia8gfii2r*e6, 

^(,iznmt:mmLx¥mLfz. w(>tifzmmt:^iiz 

[0 122] 

40 [imm4 1 ( E ) i:'^<r>tt. Mm 

mm^T. 1 0 0 O'CT'l OhrfSvMat. 

[01231 c:<^5;Wh'<ki>J#88*82rfflv\ ^SfifiRI 1 k 
mmzLX. 9-7>-^^':x^'^03SJKJ:b ( I1480/I1600) 
Sr^tUL, ^7tXiailltffA^A>^*^tl't®PBl!E^Sr*a6, 

[0124] 

[imm5} s.ji'Yitmmwm(E) t:^cr>tt. mm 

50 S?IB^T. VOO-CTlOhi^at, $;>H-fb^M8 



(10) fRfiaTl 0-1 523 1 1 

17 18 
m (A') i:i%tz. * $/5>tm«5S:i)3KLTi?flL/v:. #/i>iX7L«^«Sr«l 

[0 12 5] C:<^5;UH-fll^3gaiit«rfflV\ SlifeMlfc yrrt. 

mmiZLX. 7'7>'>'N'yh'(?)^;KJt ( Il48o/Il 600 ) [0 1261 

g 1 
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0. 6 1 


3.610 




2 6 5 


9 0 
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0.5 9 
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[0127] muzm^tihXoiz. Sijuy^^tmmmi ^ [ o 1 2 9 1 l*-l^*«'^>. mi<7)mmi}^^'p'CMi,zf^ 

(A' ) i:m\'^xmm^tLfzimm i'--5(7)nmx'ii. tmitmix-mmLfzimm 1 ~ 505/p i^^tmrnm^ 

^)VYimmmM\L^mmt:m\'^xmm^fitzm^ {,zmm)Lcom^m.-^i.zmhm.m\i^j:\'\ tr^, 

{5i:^fcWLt■*^^^■r, ^4 ^)\m^<r>^±.imht^ [0 130] t.fz. ^*S^Jl~6-C1#?t5;Uh'-fb«®M 

fcj,'5>ix/::. IS-ft^^SSJti: . Jt«0!li~5<7)S;UH-(t^*^*6«OX 

[ 0 1 2 8 ] ^ 1 T'^SnS 9 V^v'N'V h-<D3S«Jt ( I «lIIl^ffMSSr^f V\ 4!^W«0*«-C*tmf4c<omMI:<OB 

i48o/Ii6oo) *-^>t>HM<i>*^^J:at=s ^StlJ'Jl'-ecT) tfJS-&v^SrfFffiL;t. -?-<7)Mm, ^fl?a^*^|Bl-0 5 



